
Let V be the space spanned by v1 = cos2 x, v2 = sin2 x; v3 = cos 2x:
(a) Show that S = fv1; v2; v3g is not a basis for V (b) Find a basis for V:

Solution:
(a)
* cos 2x = cos2 x � sin2 x i.e. one vector can be expressed as a linear com-

bination of others.
=) v3 = v1 � v2 =) v3 + (�1)v1 + 1v2 =

�!
0 =) the given vectors are

linearly dependent
=) S = fv1; v2; v3g is not a basis for V .
(b)
v1 = cos

2 x, v2 = sin2 x are linearly independent as one cant be expressed as
linear combination of other.
=) S

0
= fv1; v2g is linearly independent and can serve as Basis for V:

5 4 3 2 1 0 1 2 3 4 5

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

x

y

1


